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fr. Polymer Preprints, Japan Vol.37. No. 3(1988) p. 

681 mzum&frx^zi?-?*!-/^*; >mmi£, 

HIT 1 h7*^*Vifc«t** % */^*^>f $ K\ Japanese 
30 Journal of Applied Physics, 27, L269 (1988) UBS 
60-696657 [^16 1- 1 4 3 7 6 4 

H6 1 -1 4 8 1 5 9^^tc:M^^ttTV^^ 
U^- U~ yfV^^ #II0S 6 1 -2 2 5 1 5 

l-5§-^$&, R6 1 - 2 3 3 7 5 0 ^n^lZM^ZthX 

^57yh7^r7^^yj3J;u J 7yhpyii»:, a p 

pi. Phys. Lett., 55, 15. 1489 ^fu^CO^ 3 8 

tta^BB«il^#-es pa & i o -c ■« s nfc*** ^ 

T-y— #BiBS5 9- 1 9 4 3 9 3-g-^«tc:BB 

40 #^Bg 59-194393 ^ft-cfiwia^ea 

r y— ^s^ksiis^ t >f * 9m*izm& Lfc^-r y- 

L^^r y y ^mmfc*m? z> - 1 ^r*# £ G 
8-^y y /-^r*^m<I», JWttttw 
hy^ (8-^;yy-;v) r/w^^^^ (^ta 

lqiB&Ei-S) , hy^ (5, 7-v>;/u^-8-3r 

so yyy-yb) t/^^-^a, hy^ (2-t^a— 8- 
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/U) £tt (»TZ n q tB&IE-TS) , iixP>OAJR«t«C 
Oti^Ii^ In, Mg, Cu, Ca, Sn, GaS 

5 0 *fc. jETL&AS il^ltlfc. ni-Si, nf-S 

<omm\*. m-umtsti^^. mm* 5 nm ~5 y m 

<fci\, 

[0040] i - 5 . mm (.mm) 

-r v v y -??*i/VJ», y^ 

(Ah Oa ) » -fV'i'^A, y ^ >? 5 = ^ 

t. l^iSAtttli wtbtcj; 9tt*liiifc©{i#A£ < 

^-^^/mkTixsx-^j* (Ai 2 03 ) s y^^A 

*«-C#5. *«EL*^-**3tfri:i-S#fe5S3t3fi1ST? 
»4, a?&, ^ffi©^*->5^ V{-*fLTSlE©|Si*&^ 

m<D'<*— ^*T&fo-tz>o ^^x\ mmmtLx<D->~ 

hfflKttftffQ/DKW»4L<» KJ¥»4iI#l On 
m~l M m. L,< (45 0~2 0 0 nm©©BT-:gf4" 




1-6 7 4 5 1 
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il5. ft**, r©E L^(d*3V^Tf4, K»ffiSfci4fe 
[0 0 4 1] 1-6. tIELSWttfi (W 

M±m^Ltctt-n*d£tfjjmz.£'o?&ytm. mm. am 

I^CtiEJLaAi, fci^Wt-^CTm^aAJlS: 
MU *P>fcSt«*^-t-5r.i:fcJ:*) v tiELi 

10 ftAm/mftm/m^&Am/mmmmfrmiir hnt^m 
^«5*»EL*^-©f^««S:se*i-5. *i\ is^ci 

(41 0~2 0 0 nm©®H©JJfi*(;:&5<fc 5 

5o "-©BiffiiCijE^aAgSr^ttS. IE?L&A 

£\ ^©^**#{4, ttm-r&ik&m (ie?l£a/i©w 

ft) . g«ji-^SE?LaA®(Ofe B B B «5t^S^-g-#^ 
{cj; -fil:MliS«5 0~4 5 0t > * 

10- 7 ~10- 3 torr, ^ifj£,g 0 . 0 1 ~ 5 0 
n m/ sec. 50~3 0 0t, 8IJ¥ 5 n m 

~5 uTa<n®mx-m , Mm®.-t-z>z. ttm^^\ m^iE 
m&mmzm^^x. m&mmm, * 

H J ^-r< , *»otrv*— ;vis±fiKLlc< v^<o^>5>, 
6<b#«fci '9***^ -^{ciE?L?iAJl t |r] 

40 [0 0 4 2] *tt«r«»L-C*r«ELijP?-«r» 

Jt^ai#ifeiflS»* itl*T-|E*LT#fc*^EL 

5~4 0 V0D«JESr^Jip-t-5i:. f53t^)Bl-C# 
so IS3tf4^<^C/j:v^ *P>»Ji3?«fE®J±SrPn*BUfcli^(c 
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[0 0 4 3] 2 . 3£»S« 

LTfi % OT;Lfi, 

(pia*aiia*5 o%«±) TOtfcsitw^i 

1Kf£^9, ^as^£r£C<*i*r£ - i3fts*<. *!3in?#« 
[0 0 4 4] 3 . 

[0 0 4 5] *Sfe»*3t«^*^0*3tS:*fe55*fc 

lt* OTx.fi, 4-^>r;^fi/ 

-4H-t°7> (J^TDCMi:B&|Bi-5) . 1 -^/V 
-2- (4- (p-^f-/U7^/7x^I/) -1, 3 

try^ii»iBt5) ^<7)b°y s^afe*. p-ys 
ic#«fctt m&mn, *fi»tsfe*k 

[0 0 4 6] 4. #7 — /U* 

^fefe^ : -<y u i/-^, y k> 




1-67451 
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[0047] 5. s<^^y-mm 
s^isf—mmi*. aw* (^imTt 5 o %j^.±) 

OTx.fi. ^y^f/M^^y u-b, ^yr 

W*ff?)ii5o Sfc, H3WJfeS:ffl^S»^^fiaM 
4»I»«rJBv*fcfflM>f M^!>A) *atf*tS. OT 

»IB, 7/^KW, 3i#*'>»IB, tfy*t^>» 

sg N jsyai^^wflg, ^wyiti, yr^ k» 
jig, ^-y^^- N ^y^-^. ^y^f 

K y t*^;V7^p-/K /Ky tf^/ut: 0 n y K>\ t: 
[0 0 4 8] ^7" 7-f^^*±|Cfe*3&»b*S»& 

fi> Brl^7-7><^/^-y©-7^^l:^LtK 

30 ^rt^FS4^$"C«U 7thyy^77^ 

}£-C/5rM<7) ^7 5 — 7 4 2 /< $ — ? — =. i/ 7 L 
[0 0 4 9] *3tf*:Jli6S±^fe**»6>*4»^-H:, FfM 

So 

[0 0 5 0] «3t*JB*«**fe*Xtt» ^fe^S-U 5 ^ 
I4^<C< , a**3tfe*t± 9*^**5*5, 1 0 nm~ 




(12) 
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tftSMCSLt 1 — 10 -* mo 1/kgt 
<^<OT\ «fet*fe<0«*(t:»Srato-CSSi**±»fS- 
[0 0 5 1] 6 . ^^fr^Sil (5Sf!¥t!.fcJgD 

■f -5*7 — (^7 h y ^J*3r^tf) CO 

amidst ((ho) srspffl{b-t-5o*«?>-f*» *e>»^as 10 
towt u-ctt, (Rra3t5o%«±) #m-t? 

foSri^iSU\ Jlftifttcf^ £Kfls3WJ»:13j:tF 

/HMB» w v«mi. #yr$ k*m»©* * 20 
y =*v— , ^y-^— x /K^f;M^^yi/->« #y 

/K /Ky tf=/Pf o y t KoJfVxf/vt/i'n- 

[0 0 5 2] i*3te##«SMu -hfs*m&. ttttoii^- 

(4^.t°>3— K o-;Vr.-h, df--y hifc/j; if CO 75}£ 

t>=tv\, ^3tft:(SaScoff$tt, 0. 5^m~100/i 
fcJ:«*«EL*^-©38*imSrR9*<ffi«i-S (& 

*bv\ L^u^astj, ntff*/hs< ui-^rat, mm 

[0 0 5 3] 7 . 

Afrftiuir? y /w&^y =*v— , y/ioa-y =* 

»#*U4rWfi 5. 

♦^JcOSfegi: LTI*i£ttft (#•)! 0 0 c p«T) cOt>09 so 




!Hffi¥l 1-6 7 4 5 1 
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SCOT?. «3tffJ:»-lKiaE«fllJiS:aJB-f SiC5.S*J«>5. 
KlOOc ptl±) <Ot>cO»4 N &ft#&&M& 

[0054] saraja, (isaiystt*?- 

Lfc*tg±{d^ f>=i— K n— /Wn — k ***bm 
m<Z>%mx*j$.f& U W*EL*?-©3S3l3«««rJB**l, 

banns— ««±o<b-a-»«:» awftftfttt©^ 
<o^, *fh?fh<Dmmmv>&j5\^'&<>x, % mtv 

ft#^JcO/?:^{4 N 0. lMmi>f>2 0 0/imtS 
*«ELJ|i ; f-0383taiixSrRl)/j:<(B;«H-S (ISS^co 
v\ Ui»b**«6>, W«r/hS< L-r#*Si:, 
S„ 

[00 5 5] 8 . »ih#a 

^!)^«ii^co^*^J{c J: S t co^r^ff 5 C £ ^-e# S 0 
*fr«J»C{4, 7?!)l/-H*!)^v- y^^yi^- 

giltMg^j, 2 — ->t y t ^ y v — f & ifcos^sgft: 
s„ h^^hMco/Ky 75 k, /jfy^:^.^ 

TKy ^^r^Ef S w ^*3s EL 

8 o t c*T-^g*s{k;-r-#stco*5$f*Lv\ ititgq^ 

^co»^Jco^*f4, fp-IScOx-r*-^-?— SrSott 
il/^L, y — vfpJSiJcoi; 9(-TOJUTt>^i/\ 

fiSSt^ptt. W^E LSf^JcfiaitSiXitev^J: 

[0056] 9 . mnfi 

**Mte43V^T» WE^»a*i*«lELifr7-t©IBK: 

fp-t-sfcfcicfflv^e>ttSo irtiELmKiffli, itit 
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[0057] io. mA&m&m 

mm. mmm<r>-»^<r>mmm^^h<Di^m^ 
bnz. wiLTit mtmm (s io 2 ) , mtr 
su^-vm. (a 1 2 o 3 ) , mw^f-?^ (t i 02 > „ m 

\\L?lV-?=-fJ>, (GeOz ) , mitm^ (ZnO) , gg 
Ik^-y^i/VJ* (MgO) N mkJJ^isVJ* (Ca 
o) . mom (B2O3) , ift^l-Dyf!)A (S r 
O) . mit^V^M. (BaO) , mt«6 (PbO) , 
/U=i~T (ZrOi ) » Ifbth^A (Na 2 0) ^ 

TyU5 = !7^ Kfb^^vi^oJB (IK) ©Sottas* 

<. ^©^RfflftasjtttWisa (2 5ot»T) -efc. 

it'lt 0. 0 1 ii ma± 2 0 0 11 mKT^jffi L^„ 
[0 0 5 8] II. ^teMyt^kW- 

8ME*r«EL*^£«:#U fe**«*r*J*-r 
Lfci^^i5IC/Tf c HI 5 (a) , (b) RXf (c) 

$k» ^<Dmmwmn, t 

20i fe^JftS 2 2 LtLtiLUKW-mttiK 

<C5*«EL383ta5*t3 0*»e>««Slt5. 
EL5B^-lA»P,*3ft-ixtfx -t<0**sa*ttli* 1 0 «r 
jgiSU Mtife^I 2 2T?tiE Lff 1 

»*#»»xii«»*iitt«E Lm* 1 o&yttmte 
ffi^ ic^niaa $ ti s c <t k <t o r t & 

So J:l2<D^ELii?^-l<£>2o<75BSte, ■€:<£> 

h7-ryt»tT-fooT, -tOSEM^J-^E L 

*«*5J:t5*fe*3tf*:ai:Sr*tJ«;bTEiai-5i:«:» Bu 




n&mW-l 1 -6 7 4 5 1 
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[0 0 5 9] #fe^gidi'3 ft{*:W?*fflW*3a6 

^ft^z% J &w&*wirttLhv>*m-fz>z.bti*X'*2><, 
^(onmmm^me (a) , (b) jumc) i-*-r» 

i"ft4a*>. 33tffiKfl£l 0£iS;fttt3z:Jf£1£4 l fti> 
WiiS* (a) fcl, I»Sl$Sli4 1^»l2 2 1 
Mi*i2 l<DT{-EBi-54i-&Sr (b) RXf 
10 (b) (C*DX.-C#HEL^1 (D_h(d^S1S2^ISB 

-rs^-g-^ (c) iz^n^'tt^-r. 

[0 0 6 0] 1 . fe^mJl 

zw-mmzftnmw-tztiiibiuiy* tvy???*- 

m&m&. ^nx^mt^xmikt 
x-^^-^^^Lfct), mmt£b'<D^mxmm<D^y- 

7^;^o/^-y-?/^--y^u f^^iaLT^b 
[0 0 6 1] *3tflc«i4S±»cfe**»P>*5*&- 

wm.<o^.%w-m^f— xoT^irte-st^xngmm 

— >X-'<9— =• V^Lfc<9 v y — y'RUSiJ^o 
50 JScStwroBWtt. *«EL*^-<o3B*Sr+»»il3lU» 
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4<» a**3tfeSHlcJ:5«r=F**5*. I0nm~i 

iB*tfiitii4<, **o» frfcELS^f-roSSJteSH- 
»!8MR-C#a«SH-e*>*WiJ:v^ J: S 

»s ttffl-t-a»IBte»Ur 1~1 0 " mo 1/KgSS 

[0 0 6 2] 2 . }g}fct4«tt 
3S#ffi£ffcli. ^P»EL*^i:fea£«BRt«i3fcJHt«> 
Pfl££l7>-f S^T'fc 9 , 4 0 0 n m~ 7 0 0 n m(D%<D 
iSif*5 0%ISl±*»4U<» ««Kfiatt©t«)TfS> 

[0 0 6 3] »«M^y^-itt5^, 
^Uv-iUli, AftWfcli, 3tBMl2a!#Jli*5J:Ut/ 

y=*v— % ^y-v-, tK y y y k #v 
t^uv-f, #y*— jP^.— k #y fc*=./^T/l'=— 
/^ > 7ff y fs/i'fD y k>\ t Kodf^3i^-/w-fe/H3— 

SSr#lf5it^S 0 rtb(4E16 (a) fcL^-TjSft 
tt3:fSX«4 1 t Ltfcf^S. 
[0 0 6 4] tiELS?t > fi«»«at«B* 

[0 0 6 5] £fcttt@, ^ffiT-tt, S* % T/W=rv^(0 




#BB¥l 1 -6 7 4 5 1 
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[0066] 3 . mt/tm 

L. a»^l«rttSrlRl±S*Sfcii)K:ffli/^6)tt5. i£}fcJf 
4 0 0 n m~ 7 0 0 n m CO "T£fiHi£fc-:j8tt 
S^(-*3V>T1 0%tJlTT-fc.5Ci:^$f^L-<, 1 %W 
T^bf-if^H^. 1 0%?rli^5t^EL^W 

^JRXt/lifefe^Sr^tf 5 r t ifiXZ 5„ &JS t L-Xit 
Ag, Al, Cu, Fe, Ge, In, K, Mg, B 
a, Na, Ni, Pb, Pt, Si, Sn, W, Zn, 
Cr, Ti, Mo, Ta, T.T V & if CO— Si.iy._h CD 

s/fls*» Wblfe, «-»S_fc^&fl.v*Tt>J:< , 

(spB5Wt-^*IE«) Sr^i-5r b&X%Z> 0 S 

30 [0 0 6 7] 

[Hlfi^lll] 2 5 mm X 7 5 mm X 1 . Immf«jf7 

^■Ste±tcjf;^ i 2 o nm, 2 oay a<D^mm.iMtL 

X<D I TO^ 1 OmmX 6 0 mm<0|Sffl7)S^<^ J&I^T-# 

v^^-^i5fe^ (-y-A=.-r^^— 7-->*^ttSa) fcr 

40 X&sa 1 5 O^T- 2 0#ffii5fc#Lfc o r©S^$«fS 

fitJaJRjJ?— MclJLaAWt LT, 4, 4' , 4" - 
hy^ {N— (3-^f/i/7x=;v) -N-7i=;V7 
5/} h!)7i=/U7?y (KTMTDATAtBSiet 
5) . N, N' -tf^ (1— rvf-A') — N, N ' -5? 
7i~;v [l, 1 - t*7 = =yu] -4, 4' -^7i> 
(WTNPDiB&fS-t-S) . LT4, 
4' -fc*^ (2, 2' -^7x-^f=;V) t*7i— 




(15) 



27 



^Mftf i:LT4, 4' -fcf* (2, 2' - Fy7x 
=/U7 * J \f7^^)V (OTPAVB i irS&fS 

;V) 7/l^~^ (HTA1 q fc»Ei"S) > SSrfefBft 

nt lta i q «r-tn-pjxfta*. ftsoafftAM 

Jg£ LTA 1 : L i (3 a t %) V^T^S 

7-f7^yM:S*Lfc. *rtf>^ X^5xio- 7 

t o r r ^~CMJEE@L 1 OmmX 6 OmmCD®!^^ 

ffi*r«b-f-EI©JI[ffig|#-Cfifofc. ^fHLftAli: 
b~CMT DATA^IfM 0 . 1—0. 3 n m/ S . 
If 1 OOnm, NPDilfitO. 1-0. 3 n m 
/S, BUS 2 0 nm)0UkJI#bfc o *fc*fi36*JB i: b 
TDPVBiSrlfMO. 1-0. 3nm/S s If 
2 5 nmflfl, ^CD^tCPAVB i Sr|S*iIftO. 
0 0 3 nm/S-0. 0 0 9 nm/S^If SSt« 

mm^x^^^ttc 0 nkicm&mytmt lta i q£^ 

^ilftO. 1 — 0. 3nm/S, if2 5nmt7|| 20 
U -^^t-^y >6Sr^*^S0. 00 3 nm/S 
-0. 0 0 9 nm/SOlSt^lf Lttt^t 
fc 0 ftlul^-ttAit t*CA 1 q^rlfl^O. 1 - 
0. 3nm/S. RS2 0nmt*If Lfc e mmt LT 
tt, A 1 : L i^l/y hSrSPffftbA 1 : L i fltBtrltK* 
mf&L>tz 0 Iff|j:2 0 0nmtfcot 0 r^i^iat 
f^»**tfc*aiEL*^KjI«"C7. 0 VOf|ffi£EP#P 
U:^5l2mA/cm 2 ©WfttfSHxfcc 
{12 3 4 0 c d/m 2 . ^^{3:8. 7 ( 1 m/ 
W) , CI EfeSli ( J I S Z 8 7 0 1 ) teX = 30 
0. 2 4 3, Y=0. 3 5 7-Cfcofco fcfelB**^ 
h/Uf±0 7{C^L7 v C^ % 1 0 nmT'fco 

/tl 0 ftciC. ^COSffi_h(^m® ( 1 OmmX 6 Omm) <D 

mm«n\z.7*<{ fcLT\ ^ ^ i^^lMMg 

#»J (C I B A-GE I GY?±S7 7^ M tlm 
mi^T*— «BIBf**l>ttT&*bfc. rcO_h{C2 5mmX 
7 5 mmX 1 . 1 mmC0#7;*lg3rfl£ 9 £*;bi±\ S*£U 

a) 0 0. 7lt%o^vyy6, 0. 7fifi% 

->y^Mtl^7 h 1 1 . RTJO. 7fiS%<7)n 
/i^WJJS (^12 0, 0 0 0) Sr^n^fyy^ 

ts*»ufc>f>'* obss, 000 c Pn >-mm<7) 

IMELil^l^lSL, S^7. 0 Vcr>®EE£:3rtP so 




1 -6 7 4 5 1 
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Ltt^^ **ffJi3&»6a*S360»**P*f±5 7 0 
c d/m 2 , 3B3te2a*fi2. 1 ( 1 m/W) , C I Efe 
SMilf3:X=0. 6 3, Y=0. 3 4^fel*T*fc5 

00cd/m 2 TiignigK^-ttfc^r^), 3 0 0 0«fM 

[0068] [njffi«2] mmmi tmm^x^mE. 

(C. I. : 6) Sr2 8li% 

i/j-lc-y-i/lsZkMn (C. I. tf^7< > h^*!/-; h 
2 3) ^2M%, *y«[fl2tr=./U»II (»ft2 0, 

000) iSr 7 oii%^t->^ p^w; yc^i 

5, ***ad»e>*X.5*^>**ltfttt5 6 0 c d/m 
2 . 38#«l*tt2. 0 (lm/W) , C I EMIili 
X=0. 15, Y=0. 1 8(DH&m3tT*h&Z k&m 

Bbfco 

[oo6 9] [Hfe^y3] laswii tTOatt«E 
%, # y jttft tr~ a-*»bb ($hp* 20, 000) £ 9 

8 24%<7)§iJ^T-v-^ a^^rihy ^ic^tfcbfc^ 

f£B£l£ri-fc: 0 I^)j:5[arffeMtlELgfi^ 
f£»U e«E7V^«BE*PpiPbfci:r?>, 
P>Sx.53t^5£3t»fttt2 5 7 0 c d/m 2 , ^3fe$)* 
ft 9. 6 (lm/W) . CIEfitIgliX=0. 2 
4, Y=0. 6 2 Oftfe**-e*5 r t trUB Lfc. 

[0070] [HJE0U4] mtftn-cfflv^fctotraDa 

T>&<Dmn3)mtf— McETLffiAWfl-J: UMTDA 
TA % aiS»Si:LTNPD, ffe^ftR^Lt 
DPVB i. »fe»3ft*m«iWlP't-**36*«i:L-CP 

a v b i^r/^-^y t^aAftSi lta i q^ 

^M'nttii^, gg^l^^Att^I^ LTA 1 : L 
i^(3at%) Zf^yxy^^My^^t^ hKSt 
»Lfc 0 H£1f£5X 1 0- 7 t o r r^T^JE 

1 0 mm X 6 0 mmOftltf^^fiJRft 5 J: 5 6 

S^5l#-etTofc 0 ^fjEMAltLTMTDATA 
4r^^]SftO. 1 — 0. 3nm/S, gf3 0 0 nm, 
NPDMfiSO. 1-0. 3nm/S, If 20n 
mlRft*#bfco ftl:ffe**itUDPVB 




(16) 
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*i£l£0. 1—0. 3nm/S, Bf25nmtlf 
U t<D*P\CP AVB i MflSO. 0 0 3 — 0. 0 
09nm/S, ^ y 6 Srif^iS* 0 . 0 0 3 — 0. 
0 0 9 nm/ST'IfR^l^^^LT-aW^^rfCo ft^t 
^Ai^LTAl q^MMO.. 1-0. 3nm/ 

5, flll?2 0 nmt'IfUCo ttli, A 1 : L 

g{i2 0 0nmffcofc 0 ^ <D £ 5 Lt« 

6. OmA/ cm 2 <7)fl;?j?t^^fc 0 1 0 0 10 
0 c d /m 2 , ^Tt^J^fi 7 . 5(1 m/W) C I E 
fe^J^l ( J I S Z 8 7 0 1 ) t£X = 0 . 2 2 3, Y 

= 0. 2 9 2T&ofc 0 ft^ft*^ h/WiEl8t^ 
LstctiK *<D¥mMtel 3 5 nmT£>ofc 0 #C^C<£>S 
K_tC0^te ( 1 OmmX 6 0mm) O/liSlftClx/ 
Vi^-^T, ^^^rv'^rS^lgfi (CIBA- 
GE I GY?iS77/^^ h) ^lmmgt- j^P^IM^ 
ffltfXmifilsfc 0 :^i{:2 5mmX7 5mmXl. 1 
mmcD^^^^^Ifi^^ii-, S«^J^Sft$ii:^ 0 ^ 

v^r% a**H«T\ ^^{L^bTkm (ftj^y-^ 20 
«u fttmrnzmtzitiz (ssb) 0 sci^ o. i 

m&%<D?^V 0. 7li%O^V7^^t 

M i , &tfo. 7fifi%^n— ^ y6G^t? 

0, 0 0 0) ^v'^ u-^U-y ^c^Lfc^ (*£ 
« 8 , OOOcp, VM(7)gS(j:a^f 4 3 

h UCT/£^U JH^LT 1 7 /imOK?OS 30 

fE»U ffi«7. o vomJE^f^Pb^::^ 

S^^^^>5^C0^*^Sfl2 7 0 c d/m 2 % 3§ft3§J 
^fi2. 1 (lm/W) , CIEfeSlIliX=0. 6 
3, Y=0. 3 4 ©#fe»3te*>5 ^ t SrMB Lfc 8 U 

23iiB^T"e»#urtflMEatffttttt«^< 

— ftMSrillKpLTV^fctt, |l]«3 0 0 cd/m 2 Til 

^iESb^itfc^r^, 3 o o ovzmmM&hmmtzmm 

[0 0 7 1 ] [HJ60IJ5] **«4 fcWl«*J:bT*«E 
(C. I. tf^^Vh^/l — 1 5 : 6) £2 811%, 

(c. i. Wy^ti/yh 

2 3) £2fifi;%, sKy4S{fc^/H»JlB (^12 0, 

ooo) S: 7 oii%©ffl^t->^ p^t y y|:»ft 
iELgfi^SU iti«7 VO«ffiSrRl»PLfctw so 




#5H¥l 1 -6 74 5 1 



30 

«3tft:«3&»e>ax.SitOD3S3teJW«tt3 1 0 c d/m 
2 , 3B#?Bl*tt2. 3 (lm/W) N CIEftSiaii 
X=0. 15, Y=0. 1 8 0Wfe%3t"e&5r iSrffi 

[0 0 7 2] CH«S«6] HJS«4 tra«^LT*-«E 
L*^-SrflF»L*:o ftf-, 7/Utn-^7GAS:2if 
%. #y»bt=/U3R»IB (^12 0, 0 0 0) £9 
8 T->* v^y-y ycftitt^ 

aKLt6. 5 // m<Dmm^yti^ 

BSr»*tfc 0 ^©J:9iatffef*tiELgt^ 

a^5)to^7t0Sfii i20c d/m 2 x mytt&mi* 

8. 4 (lm/W) v CI.EMld^X=0. 2 4, 
Y=0. 6 2<0|ftfe**"C«>5Cfc*:aiBUfco 
[0 0 7 3] [Hi£0ij7] iilfem^ffl^fcotngcS 

^«<BffiSHlD!R#— M^^&AW^ IT, MTD 
ATA. laftiMir LTNPD, f I 
TDPVBi, #fe363tWW^a^i-53t**Ki:UT 
PAVB i &Tf?^V t^aAttftt LTA 1 q 

£*ft«xttii*. i^l^AMI^lTAl : 
L i ^ (3 a t %) Sr*^;*^^^ ^ M- 
§S»Ufc. *<E>«* I^5X 1 0- 7 t o r r *T*M 
1 0 mm X 6 0 mnKDgif^MIt^ 5 i 5 

<DMm\%X*ftotl 0 4fE?LaAltLtMTDAT 
A^IflftO. 1—0. 3nm/S s if 3 0 0 n 
m, NPD^IfiigO. 1—0. 3nm/S,Jg£J¥2 
OnmlRIfLfc, WfeSSftg t LTD P V B 

i£MMMl£0. 1—0. 3 nm/S % Kffl 5 nm-C 
3£*U -^^^^PAVB i £SS*iS£0. 0 0 3 — 
0. 0 0 9 nm/St*^If LTM^tto 

tfe**iittDPVB i &mmmmo. 1-0. 3 

nm/S, BIJVl 5 nmt'IiU ? ^ !) > 6 teM^m 
ft 0 . 003 — 0. 009n m/ S -CI^BtSK* Ltt^ 
£iirfc: 0 ^IfaAI^LTAl q£^«3£S0. 1 
-0. 3nm/S, Rf 2 0 nm-elttfc 0 llffiit 
Ttt* A 1 : L i-Sl/s/ hSr*PjRLA 1 : L i 
fMtto iE(j:2 0 0 nmTfcof: 0 I^^^-L 

rraLtwffiELi^sst*7. ovomjE^^p 

U:^:56. 0mA/ cm 2 (DSStttfSittJxfco ^5t® 

ftfi ioooc d/m 2 N mytifrm* 7.5(1 m / 

W) x CI E&^mm (J IS Z 8 7 0 1 ) ttX = 
0. 2 0 0, Y=0. 3 3 0Tfcot o Jfctelg*^-^^ 
h/K^IH9(c:^L^:d^ Wttfili9 5nmt*fco 
to :^)SSl(Dli (1 OmmX 6 0mm) (7) 




(17) 
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(C I BA-GE I GY|±8£T h) Irlm 

mitlT'— SPP^^^M^TM^L^o :^)ll:2 5mmX 
7 5mmXl. 1 mm^^7 Srlfi f? ^*>1*\ gf^J 

(e^y-x^ig7oyt-F) *&»4H;iT5fc<& 

te$fc^s»»jsr**u *£ra*fc«Mbs*fc ess 

b) e o. 7mm%<D?-? y V6 , 0. 711% 

C<-^y^/M*Uy hi 1, &LF0. 7fil%C0n 

-?^6G ? 5 ^mn*m» t^v mt tr ~ 10 

/i^8Mg (W12 0, 000) Sr^^o^fyyic 
*j&»Lfc>fl'* (tt*8, OOOcp, ^7;y» 
»*ttH»» I f 4 3%) 4:«V\ IfiB^^f«$ 

MlELgt^gl, USE 7. OV^mjBESr^APL 
fc<br*>, **#Ji^bJl*.6*0**ff*tt2 7 0 c 
d/m 2 , 3&ft5Wfcl:2. 1 (lm/W) N C I EM 
liIlj:X = 0. 6 3, Y=0. 3.4©gfe*3t"Cfc5r 
itWLko 2im^Tt*«#bti»«X 20 

0cd/m 2 -T?3SjttisBi*-tirfctw6, 3 00 0^g 

[0 0 7 4] [3Hfc«8] 3Wi«4i:n*^LT*aiE 

(C. I. Wyh7>-15 : 6) ?r2 8li% N 
i/**W^MW (C. I. >- h'<4HrU?r V 

23) ^2fis%, ?«yitt{btr^/v»j|& (^120, 
000) ^7 oi^^-o^D^f; 30 

ELgf^SU *»E7VO«BESrPpJnibfci:r5. 
**ft:Ji^?>ax.-5)t<75*3t»S«3 10c d/m 2 , 
38*3ft*tt2. 3 (lm/W) , CIEMllltX = 
0. 15, Y=0. 18 0ffe»*-e*5ItSr«BL 
fc. 

[0075] [ias0ij9] nffimitmmizisxmmE. 

LlftffSU, #^ 7/Vtn^7GA^2lt 40 
%, aKyWbtf^/waiWJB (»f!2 0, 0 0 0) £9 
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»U E*7VO«BE*:BaiPUfc4:C*. *3t#B^6 
12 0c d/m 2 , 38*a*tt 
8. 4 (lm/W) , C I EMlifiX=0. 2 4, 

Y=0. 6 2^»fe3S3K-e*>5c:iS:l»BLfco 
[0 0 7 6] [JtttWi] HJ6«iT»fflv^fc;ff5**« 
±^*lfi09l il^«^:E?L&AW**i: ItMTDAT 
A. NPD, fMMfl-^LTDPVB i, WfilSft 
WWJ0t5«*M<b LtPAVB i, f^aAff 
Si UA 1 q, Iffi^: LTA 1 : L i^4SrfflV«* 

iCfi;jtft7. 0V^WLfc^6, 2. 0 mA/ cm 2 
<D«»as8fch,fco %*WSlil 6 0c d/m 2 
{43. 6 (lm/W) T*fcof:: 0 iO|S«*^^^ 
1401 0(^-f-^*3t)T*fc«9, ^*ttfi|j:6 6nmt 

fcl§ m) &m<0, BISK 7. 0V^«JE£ffi&nbfci:;i 
5, *3t*»d^*x.5Jt^«Jt»«tt3 2 c d/ 
m 2 , 5S3ta*f4 0. 7 2 lm/W, C I EfeSM^te 
X = 0. 63, Y= 0. 3 5^MS)tt*&5r tSrWI 

[0 0 7 7] [ttttffl 2 ] JttRfcl 1 IW*©*«6T?*«I 

— (#) Srg«9, ^7. 0V(Dmj±& 

fit8 0cd/m 2 , *#»*ttl. 8 (lm/W) , 
CIEMlIliX=0. 15, Y=0. 18(Z)ffe^ 

[0078] [jtttfl 3 ] ifr&fcnj 1 1 mmco^mx^m 

ELX^Srffflltfc, JfcV^*J*:tt« 2 4: 

»*ft»^bft*.5*<0*3tjWflEH:l 8 0c d/m 

2 , &yt%>m*4. o (i m/w) , c i K^mm.WM 

X= 0. 2 4, Y=0. 6 2(DlfeMtfo5:^i 
[0 0 7 9] ^ife^O 1-3, 4-6, 7-9, it»fi»J 1 

1-3, 4-6, 7-9) t J&>fo=«fi**3te£-e:fc» 

[0 0 8 0] 

[^1] 



50 



33 



(18) 



t&mW-l 1 -6 7 4 5 1 



34 











ssfsm~3 


2. 0(lm/W) 


9. 6(lm/W) 


2. l(lm/W) 


HJg^fi)4~6 


2. 3(lm/W) 


8. 4(1 m/W) 


2. l(lm/W) 


^K50!I7~ 9 


2. 0(lm/W) 


9. 6(lm/W) 


2. l(lm/W) 




1. 8(lm/W) 


4. 0(lm/W) 


0.7 2 ( lm/W) 



[0 0 8 1 ] 1 0 ] 2 5mmX 7 5mmX 1 . 

l^^ISKfJnOnm, 2 0Q/D(DgS 
®H£ LTCDITO£:10mmX6 0 m m^$6Ht31*5V * 
T4. 5mmt°«7f (4. Omm. 1. Omm^r-V^/ 

TMT DATA, NPD, M*TOiltDPVB 
i, *fe»**mttRai-*-6***Ki: LTPAVB 
i , ^fe3§ft1?m£ LTA 1 q, ^feB*W^(-^Pi- 

q^^rtt^ttiA^, ^@<^ft^ffiAtt^JS<b LTA 
1 : L (3 a t %) £ * >-^:r ^ ^ ^ > 

MC§£#L*: 0 t(Dm. R^5X1 O- 7 t o r r£ 
TiSJ±t£ N 1 OmmX 6 0 mm<D^m&<<i? J&I&X^ & 

7c 0 E?LaAIi LtMTDATA^If MO. 
l—O. 3nm/S. MJfSOOnm, N P D 
^0. 1—0. 3nm/S, 2 0nmlftlf I 

f: D ^ffef3tI^UtDPVBi$:IfiSO. 1 
-O. 3nm/S, gf2 5nmt!fU WlCP 
AVBi^IflfO. 0 0 3 nm/S-0. 0 0 9 n 

MitltAlq^IfMo. 1-0. 3nm/ 
S, gf2 5nmt'IfU *<D^ ? y > 6 &Mm 

5£S0. 0 0 3 — 0. 0 0 9 nm/S(OiiSt^If 
LT^^ii:^ 0 SCl^AI^LTAl q ZMmm 

mo. 1-0. 3nm/S, B|2 0nm^IfU: o 

#UC 1 OmmX 6 0 mmOftffid^^t 1 . 4 mmO^ 

1 : L i -<Uy hlrWLA 1 : L i m^^^^cb 



£3^S;®<7)3^®B (1 OmmX 6 0 mm) <7)Jli22gtf 

(C I B A-GE I GY?±S7 7^^ h) £ 1 mm| 
X-UmMi:mnxm^i.tio :^2 5mmX7 5 
mmXl. lmm^7«8M^t g|M 

ik£^tc 0 #:^T\ ^m#H^T, y^itmit^m (ft 

0. 7fi4%(^^^y^6 N 0. 7fi*%(D-<~ 
i/S/^^tl/y hi 1, &U*0. 7fift%^)n— ^ 
>- 6 G Sr^fr^ ^ ^»SB»«3» i: # V mt tr=^*» 
8g (^12 0, 0 0 0) £v^n-.3rU-/ V^^L 
fc-fV* (M8, 000 cp, ^7^»l^aili 

&V>[g_LMl. 4 mm^-f >\ 3. 1 mm^f -Y y*7(D* 

h5^7s<*-zsibmbtizx?v-^fo&ifrvxGm 
30 e Lm^<DW t fat$Lm&t>*tisXxi? V — vrpwiu a 

Pi/T^^M (C. I. t 0 ^^yh7V^-l 5 : 
6) ^2 8li% ^^t^y» (C. I. 

mm (^420, ooo) ^7 omm%<Dm^x->? 

o^l^y X^tfcLfc-r >'^^SrfflV^T, m^Btf)*^ 
^SS^nTV^^Biii- 1 . 4mm^-f>\ 3. lm 

40 —^RIS'JL. IKtt 1. 5 // m(DJKi?0^7^ — 

^Jl (if) £#fc 0 7;UtD^7GA^2fi 
%, ^y^be^^^Jig (^12 0, 0 0 0) £9 

ffl^T, 1. 4mm7>f^ 3. lmm^rt^^h 
U6. 5 mn<Dmm(0%7 — y^^^M (») 

it. r^«t9iat, tiEL^fegf ( Ks> h^hy 

so 6, «ES:WaDbfca?8««i:««o3£ft«»36«** 
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u mx#m im a» baa. s a 

2 5 7 0 c d/m^ , 8 . 2 

(lm/W) , CIEM1II±X=0. 2 4, Y = 
0. 6 2X'M&<DmyttfliiX\ i ^Z>Z. k&mmLtz<, 4 
fcu — (#) 3S»e>B.*.53t©»a[tt5 7 0 

c d/m 2 x f§3fc$>45 1 . 8 1 (1 m/W) , C I Efe 
ftffi$?liX = 0. 15, Y=0. 1 5T*WfecD^jtz55fcti 
t^5wi«ltfc, Sfc, itftfrJf (#) 

s*<D^5t®S(i5 7 o c d/m 2 , mymmin. 8 

1 (lm/W) . CI EMSS(iX=0. 6 3 0, Y 10 
= 0. 3 AX'ibZZb&mWLtZo 
[008 2] 

[urn *mw<DGMELmftmw<D-mmm&m£: 
mcm-fm^mx-hz* 

[0 2] *»WO«T»EL»3t«Bote©liaifi?glBSr* 
^WlcSH-frffiHIT-foSo 20 
[0 3] **M(OW*EL553tSg11©flfc«>|llfiJB1BSSra 

[04] K&mommE L&ytmw.v>m<onmtem*m 
x.mz7jk-tmmmx'ibz> 0 

[0 5] *3SWO^fe38*36tt©-*ttJg*Sr*S;«jm 
*-Tlft?^0trfo-5o 
[0 6 ] *3SWO^fe»3t^fi®te«5*lfiJBffiSr«Sa«J 

[0 7] *J60!ll-C-#btufc*^EL^ro^i)t^-! : }' 
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[0 8] *ifi0ii4-c»e>4xfc^r«EL*T-<o»*^'>5^ 
bsisZTF-tmwmxibz. 

[0 9] jWS0!|7T-#P>ixy t ci«-^EL^<O383fe^^^ 
h £ ^-tmW 0 T* fe £ „ 

[0io] ifctt^ii-ew&tbfcjfirWEL*^©**^ > 
[011] *»M^*i»t5l!f»fero«!*SrC 1 Efegg 

1 flELi^ 

2 3E£fS1£ 

3 «3t*« 

4 &ft#vmm 

5 

6 Wlh^S 

7 ffl BR 

8 snauMta 

9 137 — 7 J fr? (#) 

1 0 astttJifc 

1 1 *3W*$tr*fflMMI 
1 2 (MS) 

1 3 mm (mm) 

2 o fe^&SMt 
2 1 iSftJI 

2 2 &mmm 

3 0 #$SE L3BfcgB$t 

4 1 S3fettz£f£S1£ 
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[02] 



A/' 



l sag ea js^i 



^8 



///////// T7 ;/ ;y. 



[13] 




[84] [B5] 
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[136] 



(a) 



(b) 



(c) 
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[110] 
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